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PHYSICAL PAPERS. 



I, Observations on Prifmatick Colours, by DoBor SAMUEL 
TENNEY, of Exeter, f. a. a. 

Exeter, 2 4th March, 179 1. 
Dear Sir, 

I HAVE long entertained fome doubts of the accuracy of 
Sir Ifaac Newton's theory of colours : and as " Nullius 
addiBiis jurare in verba magifiri" is the general motto of 
modern enquirers after truth, I hope, that a mode ft attempt 
to point out an enour in it, accompanied with a fincere 
villi to have my own opinion rectified, if it fhould appear 
to be wrong, will not be efieemed an act of difrefpect to io 
great a name. 

The part of Sir Ifaac's theory, with which I am dirTatisfi- 
ed, is the number of colours inherent in the rays of light. 
That a pencil of rays is uniformly feparated by the 
prifm, into feven portions, exhibiting each a different col- 
our, is evident to the fight ; and that all other colours arc 
made up of different combinations of thefe, follows of 
courfe. That fome of the prifmatick colours are aifo mere 
compounds, I fliall endeavour to prove. 

Thejuftnefs of Sir Ifaac's Paries ofpbilofopkizing has nev- 
er, to my knowledge, been called in queftion. One of thefe 
directs us to " admit no mere caufes of any phenomenon 
than are neceffarv for explaining it" :.— and another a.Teris, 
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38 Doctor Ten'N£ y, o?2 Prijkatick Colours, 

that u to natural effects of the fame kind, we are, as far as 
may be, to aftign the fame caufes." Let us firil examine 
the doclrine by thefe rules. 

Three of the prifmatick colours we may every day, fee pro- 
duced by compofition. Grange is evidently compofed of red 
and yellow ; green, of yellow and blue ; and purple > of blue 
and violet. Nature, in the vegetable kingdom, is continu- 
ally producing and deftroying them. Unripe oranges are 
green ; as they ripen, the blue particles give place to red ; 
which, with the more fixed yellow, form the colour denom- 
inated from the fruit. The green colour of many plants is 
changed, as they decay, into fome of the {hades of yellow, by 
the efcape of thofe particles which reflect blue rays. And 
aim oft every body knows, that cloths are coloured green, by 
being dipped fuccefiively in blue and yellow dies. Purple 
may, in like manner, be produced by a mixture of blue and 
violet liquors or powders. 

Now, is it confiftent with the above cited rules to admit 
orange, green, and purple to be compound colours in all ter- 
reftrial bodies ; and at the fame time to after r, that they are 
fimp'le and original 'in the rays of light ? Is it not rather totally 
repugnant to them both ? Further, writers on the fubject 
allow, that all natural colours, not excepting white, may be 
imitated by a mixture of proper proportions of red, yellow, 
blue, and violet. Whence then, arifes the neceffity of admit- 
ting three others to exift in light ? But, if orange, green, and 
purple be really original colours, inherent in the rays of 
light, how does it happen, that thefe alone are capable of 
being imitated by compofition ? On Sir Ifaac's theory, thefe 
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queries do not appear to me to admit of a fatisfadtory folu- 
tion. 

To this reafoning, it may probably be anfwered, that in all 
enquiries of this kind, theory, however plaufible, muft ever 
give way toexperi ment. The prifm actually feparates a pencil 
of rays of light into feven diftinS colours : they muft there- 
fore, exift in it. To this I would reply, that we ought not 
to fuffer ourfelves to be deceived by appearances. In che- 
mical decompofitions, we know, that moft of the fublfances 
obtained are themfelves compounded ; and may, by an- 
other procefs, be again feparated into more fimple bodies. 
Why may not this be true of fome of the colours, produced 
by the prifmatick decompofition of light ? In facl, I ftrong- 
ly fufpecla fallacy in the experiment, which has given rife 
to a falfe deduction. Did either of the three colours, which 
we find to be producible by compofition, hold the firft, or 
the laft place in the prifmatick feries •, or, were any two of 
them found together, no further proof of their fimplicity 
could realonably be demanded. But inftead of this, they 
appear precifely in the places, which they ought to poffefs, 
on the fuppofition of their being compounded. Orange is 
found between red and yellow ; green, between yellow and 
blue ; and purple, between blue and violet; 

The exiftence of all the colours difcovered by the prifm, 
as fimple and original, depends entirely on the truth of a 
poftulatum, which I apprehend has never been fully eftab- 
lifhed, viz. that the prifm effefts a complete feparation of 
the different coloured rays. For if the feparation be im- 
perfect, intermediate colours muft be produced. Now, can 

it 
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it be proved, that all rays of the fame colour pofTefs precife- 
ly the fame degree of refrangibility ? Two circumftances 
concur to render it, at leaft probable that they do not. 
The firft is, that the fpace occupied by any particular col- 
our, in the prifmatick picture, is fo much wider than the 
aperture, through which the light is admitted upon the 
prifm, for the experiment. For, if all the rays of that colour 
were equally refrangible, the picture could be no wider than 
the aperture ; and would be terminated by well denned 
edges : which is the refult of this law of refractions, that pa- 
rallel rays, of the fame refrangibility, perpetually maintain 
their parallelifm. The fecond circumftance is, the unequal 
widths of the feveral colours in the prifmatick picture. Now, 
as this cannot arife from the greater or lefs quantity of 
rays, which would produce only different degrees of inten- 
iity, it muft proceed from this : that the rays of thofe col- 
ours which form the wideft pictures, poffefs different degrees 
of refrangibility among themfelves : in confequence of which, 
they are fcattered over a greater fpace. This being allowed, 
it is highly probable, that fome red, and fome yellow rays 
may be equally refrangible ; in which cafe, they muft, at 
their exit from the prifm, be necefiarily blended. The fame 
may hold good of the the other rays, fome yellow and blue, 
fome blue and violet remaining unfeparated j from all which 
combinations will arife the orange, green, and purple colours. 
Should it be here afferted, that thefe arguments prove on- 
ly that rays of the lame colour, fuffer a difperfion from the 
imperfection of the refracting medium, I would anfwer, 
that although it would be impoflibls to account for the 
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ferond appearance above mentioned, and its uniformity in 
all experiments, on this fuppofition j yet, if granted, it will 
anfwer all the purpofes of my argument : for this difperfion 
of rays, however occafioned, whether by a different refran- 
gibility in rays of the fame colour, or by the imperfection 
of the prifm, will occafion an intermixture of neighbouring, 
fimple colours ; from which the fame compound colours 
muft proceed, that are produced by the fame mixtures in 
bodies, with which we are more intimately acquainted. 

I know not with what force thefe reafonings will ftrike 
thofe, who are not influenced by the partiality which a man 
commonly feels for his own ideas ; but to me, they appear 
fufficient to warrant a modeft conviction, that the original 
colours, or thofe inherent in the rays of light, ought to be 
reduced to thak four, Red, Yellow, Blue, and Violet ; and 
that the other three, Orange, Green, and Purple, though 
among the moft pleating colours, mould be degraded from 
the rank, which they have long unjufrly held ; and consider- 
ed as only fome of the moft fimple of thofe, that are form- 
ed by compofition. 

After all, Sir, I am fenfible it will be faid. that in fuch 
enquiries, experiment is the only teft of truth. It happens 
rather unfortunately for me, that, if I am right in my princi- 
ple, that rays of the fame colour poffefs different degrees of 
refrangibility, the cafe hardly admits of an experiment which 
can be decifive. On the other hand, if what I impute to 
this caufe arife entirely from the imperfection of the prifm, 
a fecond prifm, fo placed as to take only one of thofe colours, 
which I efteem compound, might determine the point. I or 
inftance, if orange be an original colour, the fecond prifm 
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could produce no change in it ; but, if it be a compound^ 
this fecond operation, by feparating the red from the yellow 
rays, would annihilate it. But, on the former hypothefis, 
that fome red, and fome yellow rays may. be equally refran- 
gible, this experiment would be indeciiive % becaufe no fepa- 
ration would be effected by it. I think of one experiments 
by which (if it be practicable) fome light may be thrown 
on the fubjecl, though perhaps, not fufficient to difcover 
where the truth lies. This is, to place four prifms in fuch 
fituations, that the red rays of one, and the yellow of an- 
other, may be thrown together by the other two. If the 
common prifmatick orange fhould be thus produced, it 
would be a ftrong circumftance in favour of my hypothefis. 
As I have no prifms within my reach, to make thefe, or 
any other experiments, relative to the fubject, it is not in my 
power. As I wifh to have my ideas either verified or dif- 
proved, if you nave among your acquaintance any one, who, 
being poffeffed of the neceffary apparatus, will take the trou- 
ble of making fome few fuch experiments, as the hints I have 
given, or his own ingenuity, may fuggeft, you will oblige 
me by turning his attention to the fubject. And fhould 
you judge this epiftolary effay to be worthy of the notice of 
the American Academy of Arts and Sciences, I beg you will, 
do me the honour to prefent it. 
I am, my dear Sir, . 

with every fentiment of efteem, 
your moft devoted, 

and humble Servant, 

SAMUEL TENNEY. 

The Rev. Mr. Belknap, f. a. a. 

II. An 



